Introduction and Main Findings
Between 2002 and 2008, the European Union (EU) experienced significant structural changes, including the introduction of the Euro, the 2004 expansion of the European Union, and the proliferation of international linkages worldwide. Responses to these changes among the EU member states included technological upgrades, adoption of new management processes, and regulatory reform. 2 Recent research efforts have revealed extensive heterogeneity in productivity growth across countries and sectors, even within narrowly defined industries. 3 The twelve newest members of the European Union (EU12, the "New Europe") 4 experienced vigorous productivity growth, three to four times greater than the growth of the fifteen elder members of the European Union (EU15) 5 . However, as New Europe raced to catch up with Old, the southernmost states of Western Europe fell drastically behind, and experienced productivity contractions. What factors led to these disparate outcomes across members of the European Union? This paper disentangles the effects of country-and firm-level variables on productivity to answer the policy question of what countries may do to encourage greater productivity growth.
We use the 2010 Amadeus database, 6 which provides firm-level data on employment, sector, age, and international affiliations. We augment this with country-level business environment indicators from the World Bank's Doing Business (DB) database, foreign direct investment (FDI) data from Eurostat, infrastructure quality indicators from the Global Competitiveness Report, and credit availability data from the World Development Indicators (WDI). Using ordinary least squares (OLS) regression, we estimate the contribution of each factor to productivity growth between 2003 and 2008, both individually and as sets of either firm-or country-level variables.
For the EU12, country-level characteristics contribute the most toward explaining productivity growth. Of the variables included, the most influential are DB indices of government business regulation, the availability of credit, and the stock of inward foreign direct investment. The FDI is especially important in manufacturing sectors. Firms with international owners or affiliates grew significantly faster than purely domestic firms. 7 These two effects suggest a role for government policies promoting FDI in improving productivity growth.
Among the EU15, we find that firm-level variables are the most important determinants of productivity-specifically, firm size and ownership. Smaller firms grow more quickly than large firms. Meanwhile, foreign-affiliated firms show much greater productivity gains compared with purely domestic firms: global headquarters grow most quickly, followed by domestic 4 controlling for more country-and firm-level factors, and employing a resampling technique to ensure that the sample accurately reflects the population. Wagle (2010) investigates the effects of regulation on FDI and concludes that FDI-increasing regulations prompt beneficiary firms to grow more quickly, through either selection effects or knowledge transfers. 11 We test for these effects using business environment variables.
Burda and Hunt (2001) take a different approach, investigating the effects on productivity when countries integrate their economies. They find evidence that less productive members of economic unions benefit from productivity transfers from their partners. 12 Winston (1993) , Harrison (1994) , and Meyer and Vickers (1997) suggest that integration improves productivity growth by increasing competition. This competition leads to the expectation of convergence. This paper considers both integration and international affiliations.
In this paper, we test for the effects of firm size, age, and ownership structure on laborproductivity growth.
13 Dunne, Roberts, and Samuelson (1989) , using a dataset including 200,000 U.S. manufacturing firms from [1967] [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] [1976] [1977] , find that size is negatively correlated with growth, and that the expected growth rate of a firm declines with size for firms owned by single-plant firms, but increases with size for firms owned by multi-plant firms, suggesting synergies from FDI. The importance of FDI for growth is a persistent result throughout the literature, 14 and one further supported by our findings.
The research most similar to that presented in this paper is the work of Anos Casero and Udomsaph (2009) . The authors show a direct correlation between productivity growth and the quality of institutions and government policies. They also use the Amadeus dataset and employ principal component analysis to determine the business environment. However, their analysis covers only eight European countries, and their sample is somehow biased by the data availability in Amadeus. 15 We improve on this by using resampling techniques and a larger universe of countries and firms. This paper offers several novel additions to the literature. The Amadeus database is used in conjunction with a resampling technique to represent the underlying population and generate a representative, cross-country sample. By combining firm-, industry-, and country-level variables Scarpetta (2003) also measure MFP but use industry-level information, while Conway et al. (2006) use industrylevel data but measure labor productivity growth. All of these studies rely on OECD country samples. 11 For more on FDI and growth, see Barba Navaretti and Venables (2004) , Bernard and Jensen (1995) , and Vogel and Wagner (2009) . 12 Specifically, Burda and Hunt (2001) suggest five mechanisms for productivity transfers: (1) capital accumulation, (2) migration, (3) FDI, (4) Hecksher-Ohlin factor price equalization, and (5) knowledge/technology spillovers. See also Ackerlof et al. (1991) . 13 There has been considerable disagreement among studies as to the causes of productivity growth. On one hand, using a panel of fourteen OECD countries for 1970 -1987 , Bernard and Jones (1993 find growth in total factor productivity (TFP) due to within-firm technological improvement and capital accumulation. Olley and Pakes (1996) and Restuccia and Rogerson (2007) , on the other hand, find that productivity gains are primarily the result of reallocation of resources to high-productivity firms from low. Still other studies have found net entry to be the most influential motor. 14 Wagner (2011) suggests several pathways by which firms may benefit from inward FDI, including knowledge transfers and spillover effects. See Smarzynska Javorcik (2004) for growth effect from outward FDI; Barba Navaretti and Venables (2004) for a survey of empirical studies on productivity differences between foreign owned firms and domestic firms. 15 Over half of the firms included into the sample are from Romania.
to describe country characteristics comprehensively, we are able to form conclusions about the relative importance of these different levels of analysis. Of special note is the inclusion of principal component analysis of the DB business environment variables, which provide clear policy implications on how to improve productivity growth.
3.
Data Figure 1 and Figure 2 describe the average productivity levels by country and their growth rates over the period [2002] [2003] [2004] [2005] [2006] [2007] [2008] , respectively from the country-level statistics produced by Eurostat. 16 While in 2002 the EU12 had much lower productivity levels on average than did the EU15, the EU12 also realized much greater increases in labor productivity through 2008. The EU15 South performed exceptionally weakly: Greece, Italy and Spain suffered negative productivity growth over the relevant period, while Portugal only realized a marginal productivity improvement.
Figure 1 Average Labor Productivity in the EU27, 2002
Source: World Bank staff calculations based on Eurostat. Note: Labor productivity is defined as value-added per employee. For Belgium and Greece, productivity levels are from 2003. Data are in thousands of 2005 U.S. dollars. The following sectors are included: manufacturing, wholesale/retail trade, hotels/restaurants, transport/communications, and real estate/business services. 16 The aggregate figures on labor productivity growth presented in this paper are based on the Eurostat Structural Business Statistics database (SBS) for contestable sectors. As such, these data do not exactly mirror the aggregations presented in Table 1 , which rely on WDI/International Labour Organization (ILO) data and include mining, energy utilities, financial intermediation, government, and other services, such as education and health. In addition, the data from SBS and ILO reflect different time periods : 2002-2008 and 1995-2009, respectively. Greece (2003-07), and Great Britain, France, Czech Republic, Latvia, and Romania (2002-07) . The following sectors are included: manufacturing, wholesale/retail trade, hotels/restaurants, transport/communications, and real estate/business services.
In order to conduct a firm-level analysis, we rely on the Amadeus database. For each firm, we extracted from Amadeus the following variables: total number of employees, 17 as an indicator of firm size; sector (NACE 1.1 digit) of firm's primary economic activity; year of registration to determine the firm's age; and the global ultimate owner of the firm, to identify the firm's ownership structure. We also include data on value-added 18 as a company performance indicator. Originally, all value-added figures were denominated in (nominal) local currencies. In order to allow for cross-country comparison, these values were deflated using four broad sector-level gross domestic product (GDP) deflators 19 and finally converted to 2005 U.S. dollars.
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Productivity is then defined as value-added per employee (labor productivity). We restrict the analysis to labor productivity for two reasons. First, the labor measure is directly observable at the firm level. Second, it avoids the bias arising from the simultaneity between productivity and inputs encountered with total factor productivity (TFP) estimations.
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While Amadeus constitutes a rich and detailed database, its coverage is skewed in favor of large firms, thereby underestimating the distribution with regards to small businesses. In order to ensure representativeness, we apply a re-sampling technique in which random draws are taken for each size-sector-country stratum according to the true population of firms. See Appendix IV for a further discussion of the re-sampling methodology. We restrict our analysis and applicable results to firms with 10 employees or more, and group them into five categories: microenterprises with 10-49 employees, small firms with 50-249, medium firms with 250-499, large firms with 500-999, and very large firms with more than 1,000 employees. Firms are only 7 removed from the database after at least five years of non-reporting. 22 It is therefore impossible to distinguish between firms that exit the dataset due to failure or for some other reason, such as employment reduction or merger. The analysis is therefore focused on a balanced sample of surviving firms-firms present for the entire date range. We note that this precludes productivity growth due to firm entry and exit and could imply that the sample firms are likely to be more productive than the population average because firms too unproductive to survive drop out. 26 A second variable, DB_business_startup, indexes barriers to entry and exit, including the costs of starting a business, registering property, and closing a business. DB_business_operations indexes the difficulty of operating a firm, including securing construction permits, paying taxes, trading across borders, and employing workers. Finally, DB_institutional_environment is an index of the quality of the legal and institutional framework for enterprises, including the level of protection for minority shareholders, the quality of the credit information systems, and the cost and speed of contract enforcement. All indices are coded such that higher values indicate better regulation. 27 Summary statistics are provided in Appendix XII.
Methodology
We use the following specification to analyze productivity growth in Europe. The coefficients on ownership categories capture the effects of foreign affiliation. Specifically, the coefficient on foreign captures the productivity benefits that a foreign-owned firm realizes from intra-organizational transfers and integration in global markets. The coefficient on global headquarters captures benefits to firms from investing abroad to expand their consumer base and increase efficiency. We expect that global headquarters will grow most quickly, followed by foreign-affiliates. Purely domestic firms will have the slowest growth. measures changes in business regulation. We predict that better regulations will be positively correlated with more rapid productivity growth. ∆(Infra) 03−08 j measures variation in the quality of infrastructure. The log of productivity in 2003 is included to control for initial firm characteristics: firms that begin with higher productivity levels may realize slower growth rates. 34 We include country and sector fixed-effects, which account for unobserved country-and industry-specific characteristics that might affect productivity growth. Sector is a vector of sector dummy variables defined at the NACE 1.1 level, while Country is a vector of country dummy variables.
We employ ordinary least squares (OLS) with errors clustered by country in order to allow for possible correlations in growth rates between co-national firms. Regressions are run separately for EU15 and EU12 countries to investigate the sources of the differences between the two 29 This is a common prediction in the literature. See Bartelsman, Haltiwanger, and Scarpetta (2009); Ayyagari, Demirguc-Kunt and Maksimovic (2011) 30 Various studies have shown that conditional on size and survival rate, young firms tend to grow faster than older firms due to diminishing returns to learning. See Klepper and Thompson, 2007; Dunne, Roberts and Samuelson, 1989. 31 Due to an idiosyncrasy of the Bureau van Dijk, co-national affiliates of headquarters firms with foreign subsidiaries are also listed as global headquarters. 32 Foreign-owned firms are classified as those which have at least 51 percent foreign ownership. For 34 percent of firms classified as foreign affiliated by Bureau van Dijk, we cannot identify the exact ownership stake. However, as they are mostly small firms, we assume they are not publicly traded firms in which the parent's ownership could be diluted and are therefore managerially fully in control of the foreign parent. 33 Given that the sample excludes all firms that were involved in merger and acquisitions operations, the ownership structure of a firm observed in 2009 is assumed to be the same as in 2003. We follow Brown and Earle (2002) in using the latest ownership status to create ownership dummies for 2003. However, it is worth noting that we are not able to control for cases in which the firm ownership structure has changed due to a joint venture. 34 The inclusion of this variable may reflect convergence as proposed by Barro and Sala-i-Martin (1992) . We expect the coefficient of baseline productivity level to be negative.
groups. 35 We also separate manufacturing and services to illuminate the drivers of productivity growth in different sectors. The construction sector is excluded from the analysis given its cyclical nature (Burns and Grebler, 1982) . Results are then presented separately for EU12 and EU15 as well as for manufacturing and services industries. Within manufacturing and services, the model distinguishes between firms belonging to different NACE 1.1 categories.
Two samples were defined according to the ratio between the targeted number of companies (in the population) and the number of sampled firms: Sample 1 contains firms with at least 10 employees, covers fewer countries, but has more firms; Sample 2 contains firms with at least 50 employees, covers more countries, but fewer companies. 36 Once these samples were drawn, we excluded extreme outliers 37 and then defined two final samples. Regressions are performed for Sample 1. Sample 2 is used as a robustness check, the results of which are found in Appendices VI-IX.
Results
In this section, we present the results of our analysis for the EU12, EU15, and EU15 South.
EU12
The first question to answer is which category of determinants-country or firm-matters most in explaining productivity growth in the EU12. Our results indicate that for these less developed economies, country is still the dominant factor in growth. The exclusion of firm characteristics from the regression for manufacturing sectors reduces the explanatory power of the model by 8 percent. However, when country dummies are excluded, the model loses roughly four times as much predictive power (33 percent). For service sectors, a similar pattern emerges since the explanatory power of the model falls more when dropping country-fixed effects (23 percent) than when excluding firm characteristics variables (8 percent). Country dummies presented in columns (1) and (7) of Table 2 indicate that firms similar in terms of size, age, ownership and industry perform differently across countries in EU12 region. For example, the productivity of a manufacturing firm in the Czech Republic on average grows at a rate 3.8 percentage points higher than a similar manufacturer in Slovenia (see column 1). For more, see Appendix VI.
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The more relevant question for policy is which factor within country correlates best with growth.
The results point to ownership. We observe that global headquarters firms grow 6.7 percent more quickly than purely domestic firms in manufacturing and 3.1 percent more quickly in services, 35 The separations observed in the kernel densities presented in Appendix II suggest that the performance of firms is in fact different in these two regions. 36 See Appendix IV for more details on how these samples were defined. 37 A three-step procedure was implemented to control for extreme outliers. First, firms involved in merger and acquisitions operations were excluded from analysis: growth via merger is outside the scope of this paper. Second, companies whose annual productivity growth was more than three standard deviations away from the mean in each country were excluded. Third, in order to control for extreme outliers in terms of employment, we adopted criteria conditioned on firm size. For firms with fewer than 50 employees, we dropped observations for which the annual change in employment in any year was greater than 300 percent. For firms with more than 50 employees, we dropped those observations with an annual change greater than 50 percent. We also dropped observations for which the annual growth rate in any year exceeded 1000 percent. 38 For a discussion of results from Sample 2, see Appendix VIII.1.
ceteris paribus. Surprisingly, the age of the firm is never statistically significant. In both manufacturing and service sectors, size is negatively correlated with productivity growth.
39

Figure 3 FDI Flows into Europe, All Sectors, 1985-2009
Source: World Bank staff calculations based on United Nations Conference on Trade and Development (UNCTAD) data. Table 2 presents the estimation results for Eq. (1) for the EU12. Columns (1) and (7) show the results of the complete model split into manufacturing and services industries, while the remaining columns present the results using the various sub-indices of business operations.
Productivity gains are correlated with increases in the availability of private credit, stock of inward FDI, workforce education, and business environment-especially trade and taxes. A one standard deviation increase in the overall business regulation index is conditionally correlated with a 6.35 percent increase in productivity growth for the average manufacturing firm and 7.93 percent for the average service firm. A one standard deviation improvement in the tax regulations index is correlated with 4.77 percent and 7.10 percent increases in labor productivity for manufacturing and service firms, respectively. A one standard deviation increase in the trade regulation index is associated with a 7.48 percent increase for the average service firm, but is not statistically significant in the manufacturing industry.
39 For a second method of evaluating the relative impact of firm-level variables, see Appendix XII. Ln ( The combination of the importance of foreign ownership and the positive effect of inward FDI on productivity growth suggests a prominent role for FDI in the emerging European economies. Indeed, Eastern Europe has received large volumes of FDI since the 2004 EU expansion. Theory and experience indicate that openness to foreign investment helped these economies generate employment, upgrade technology, and improve managerial knowledge to accelerate productivity growth. In this regard, business regulations play an important role in attracting FDI, even after controlling for market size and factor endowments (Wagle, 2010; Demekas et al., 2007) .
EU15 Results
Among the more developed nations of the EU15, firm-level characteristics predominate over country-level variables. The exclusion of country dummies from the regression on manufacturing firms reduces the explanatory power of the model by 19 percent; for the service firms, the model loses 11 percent. Running the regression without firm characteristics reduces its explanatory power by 25 percent in both manufacturing and service (see Appendix VII).
Ownership, size, and age are important correlates of productivity growth in the EU15 region.
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Global headquarters firms grow more quickly than purely domestic firms: 2.3 percentage points more quickly in manufacturing industries and 2.9 percentage points in service industries. Foreign-owned firms also perform better than their purely domestic counterparts: 1.8 percent better in manufacturing and 2.4 percent in services. Unlike in the EU12, size does matter in the EU15: larger firms realize greater productivity growth. Firms that have between 50 and 500 employees grow more than firms with 10 to 49 employees: 1.5 percent more in manufacturing, and 1.2 percent in services. Older firms in service sectors grow more quickly than the younger firms; in manufacturing, age is not statistically significant.
Country-level variables remain a factor: locating in one country or another can net productivity gains of up to 7 percent for manufacturing firms and 5 percent for services firms. However, country performances differ widely across sectors: Norway realized the greatest productivity growth in services but also the least growth in manufacturing.
41 Table 3 presents the EU15 estimation results for Eq. (1). In manufacturing, productivity gains are correlated with increases in workforce education and stock of outward FDI; in services, these are not significant. Improving business regulations-especially trade, tax, and labor regulationsproduces gains in labor productivity growth, both in manufacturing and in services. (var0308_outstock_gdp) is related to the stock of inward (outward) FDI in the manufacturing industry. var0308_instock_gdp(var0308_outstock_gdp) is related to the stock of inward (outward) FDI in the services industry. Note 1: The variables for infrastructure and stock of outward FDI were excluded due to multicollinearity. Note 2: All PCA indices of business regulation (all_DB, DB_business_startup, DB_business_operations, and DB_institutional_environment) were included in the analysis. However, only all_DB and DB_business_operations were statistically significant. The sub-indicators for DB_business_operations (permit, tax, trade, and employment) are also included in the results above. Significance: *** 1%, ** 5%, * 10%.
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A one standard deviation increase in the overall business regulation index leads to a 3.4 percent productivity increase for the average manufacturing firm and a 1.7 percent increase for the average service firm. A one standard deviation increase in the tax index correlates to a 3 percent increase in manufacturing and 2 percent in services. A one standard deviation increase of the trade index leads to 3.16 and 2.10 percent increases for manufacturing firms and service firms, respectively. A one standard deviation increase in the employment regulation index raises labor productivity by 1.52 in manufacturing and 1.42 percent in services.
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EU15 South
While the majority of the EU15 countries experienced positive productivity growth from 2003 to 2008, the southernmost countries-Greece, Italy, Portugal, and Spain-experienced a contraction. Given the results of the previous section on the importance of firm size, foreignaffiliation, and outward FDI for productivity, the answer may lie in their mix of firms. Amadeus data show that less than 3 percent of Italian and Spanish firms are global headquarters (Figure 4 ). The distribution of firm size in the EU15 South is skewed towards microenterprises; very small, family-operated firms play a much greater role in the economies of Southern Europe than in the other developed economies of Western Europe. Microenterprises account for roughly one third of all value-added generated in the EU15 South and employ roughly half the workforce. When small and medium enterprises are added to microenterprises, they together employ four out of five workers in Southern Europe. These figures are nearly double those in the rest of Europe, where larger enterprises play a more significant role ( Figure 5 ). 42 Results for the second sample are similar in sign and magnitude; See Appendix XI. The EU15 South also suffers from unfavorable domestic business environments. In comparison to rest of the EU15, the EU15 South rated consistently lower in regulatory indices and in outward FDI (Figure 6 ). Successful countries in Northern and Continental Europe were able not only to nurture domestic firms that invested abroad, but also to attract foreign firms to invest domestically, as reflected in their FDI stocks. This situation in turn allowed greater access to foreign markets and increased demand (Antras and Helpman, 2004) . This finding implies that Southern Europe may realize productivity improvements by loosening restrictive regulatory requirements, encouraging competition, and supporting both outward and inward FDI. 
Figure 6 Policy Variables in the EU15
Conclusion
Using a panel of micro-data on firms from 12 EU countries 43 from 2003 to 2008, this paper addresses the confusing proliferation of suggested determinants of productivity growth and seeks to provide clear policy implications. The literature has generated theories attributing growth to country, industry, firm, and even product characteristics. Studies have thus far found support for each of these, but have failed to determine which among the many correlates are most critical for growth. We specify a model incorporating initial conditions, firm age, size, international affiliation, business environment indices, and FDI to assess the relative importance of each in explaining growth in labor productivity. We divide our sample into two groups, New Europe and Old, and obtain results for each.
In the economies of the EU12, country-level variables dominate-the most important of which are the stock of inward FDI, business regulations facilitating foreign investment, and the availability of private credit. The most important firm-level characteristic is international affiliation, either as headquarters of a multinational corporation or as subsidiary of a foreign firm. These results suggest that accession to the EU has been beneficial for new members because the ease with which foreign firms may now penetrate these new markets has facilitated the transfer of technology and the diffusion of best practices. The clear policy implication is that developing countries may realize significant productivity gains by taking the relatively easy steps of improving their regulatory regimes and creating environments attractive to inward FDI before addressing the more costly requirements of improving infrastructure and better educating their workforces.
With the EU15, firm-level characteristics dominate. Among these, the most critical are international affiliation and firm size. The most important country-level factor is outward FDI. Taken together, these results argue strongly for the role played by multinational corporations in driving productivity growth in developed countries. Thus, it is not surprising that firm size contributes to productivity growth in the EU15: as the large amount of FDI shows, firms in Western Europe are transforming themselves into headquarters of multinational corporations, and thus require more personnel to manage their global interests.
However, the success of the EU15 was not shared equally by all member countries. The four southernmost nations of Greece, Italy, Portugal, and Spain suffered productivity losses. Our analysis suggests that the failure of these nations to perform may be attributed to disadvantageous and restrictive regulatory regimes, leading to a relative preponderance of smalland medium-size firms. These factors discourage international participation and sharply limit the EU15 South's ability to benefit from knowledge transfers from abroad, economies of scale, and production-reallocation efficiencies. However, these states may still achieve gains by reforming their regulatory regimes to encourage the expansion of outward FDI.
The experience of the EU15 South in relation to the rest of the EU15 raises an interesting implication for the EU12. While this paper divides Old and New Europe into two separate regions, implying at some level a fundamental difference, it may be that this difference is not necessarily intrinsic. Indeed, as Demekas et al. (2007) 
Appendix IV: Re-sampling Procedure
Although the Amadeus database is very rich and detailed, its distribution does not necessarily reflect the underlying population distribution of firms across size classes, sectors, and countries. One reason behind this lack of representativeness is the fact that the Amadeus data only include balance-sheet information and income statements for companies above a certain size in the European Union and in a number of Central and Eastern Europe countries. Therefore, the data tend to be skewed in favor of medium and large firms. In addition, not all firms in the database report all critical output and input variables, reducing the number of firms for which labor productivity and total factor productivity can be estimated. This situation implies that once productivity figures are obtained, the final sample may not be representative of the population distribution of firms in the country, which can potentially bias the results.
In order to ensure representativeness of the firm-level samples used in the paper, and align them with the distribution of the underlying firm population at the country, sector and size levels, the Amadeus dataset was re-sampled using a three step re-sampling method.
First, using population distribution figures for firms above 10 employees from the Eurostat Structural Business Statistics database for the year 2006, a sample size of 150,000 firms was designed using three stratification criteria: size (10-19, 20-49, 50-249, and 250+) Second, including only firms for which at least three years of information on value added was available, random draws (without replacement) were taken for each size-sector-country stratum in the sample according to the population distribution figures. Table IV .1 presents the ratio, by country and size strata, of the targeted number of companies to the number of sampled firms.
Third, two samples were defined. The first sample (firms with 10+ employees) contains countries for which the ratio between the number of sampled firms and the number of population firms was at least 80 percent per size class. The second sample (firms with 50+ employees) contains countries for which the related ratio was at least 60 percent of size class. 
Appendix V Principal Component Analysis
Doing Business variables cover ten topics: starting a business, dealing with construction permits, registering property, getting credit, protecting investors, paying taxes, trading across borders, enforcing contracts, employing workers, and closing a business. Each of these indicators is constructed on several sub-indicators, such as procedures, time, and required cost to start a business. The variables included in this analysis are indices created using a principal component analysis for each Doing Business topic. The principal component analysis indices are linear combinations of Doing Business sub-indicators, where each sub-indicator is optimally weighted to maximize indicator variance. All indices are coded such that a higher number indicated more complex and inhibitive regulation on a scale of 0 to 100.
We use the principal component methodology to construct an index of all the Doing Business variables. We further create an index measuring the difficulties associated with operating and maintaining a business. Business operations includes variables for paying taxes, trading across borders, employing workers, and obtaining construction permits. Paying taxes indicates the tax burdens faced by a typical medium-sized company and includes a measure of the administrative costs of compliance. Trading across borders measures the procedural burden of exporting and importing a standardized cargo of goods by counting the number of required documents such shipment requires-from the contractual agreement between the two parties to the delivery of goods-along with the time necessary for completion. Employing workers measures difficulties in hiring, required redundancy in workers, and the rigidity of working hours. Construction permits measures the total cost of building a warehouse, including necessary licenses and permits, completing required notifications and inspections, and connecting utilities.
To verify the quality of the principal component analysis indicator, we compare it with an alternative measure of the quality of business regulation, the Product Market Regulation indicators constructed by the Organisation for Economic Co-operation and Development (OECD 2011) . Results indicate a strong correlation (0.74) between our synthetic all Doing Business variable and that of the OECD for the countries covered by both databases. The OECD indices do not comprehensively cover Europe annually, hence the construction of Doing Business indices. 
VIII.1 EU12
When performing the exclusion exercise with the sample of surviving firms with a minimum of 50 employees, the results show a slightly different picture: country and firm characteristics are equally important. In fact, in the regression for manufacturing industries, excluding the country dummies reduces the explanatory power of the model by 19 percent; dropping firm characteristics variables reduces the explanatory power of the model by 15 percent. In the services industry, dropping country fixed-effects reduces the explanatory power by 13 percent while the exclusion of firm characteristics leads to a reduction of 16 percent. Country dummies also differ greatly from one another suggesting similar companies have different performance in different countries. A manufacturing firm in the Czech Republic on average grows 0.9 percentage points faster than a similar manufacturer in Slovenia.
Results from the counterfactual exercise comparing how the estimated country dummies change when adding each one of the firm variables for Sample 2 corroborate the results from Sample 1. First, firm ownership still appears as the most relevant characteristic for explaining productivity growth in the EU12. Foreign-owned firms grow faster than purely domestic ones, both in manufacturing and in services (1.2 and 2.2 percent more, respectively). Global-headquarter firms also grow more in comparison with purely domestic firms: 3.6 percent more in manufacturing and 3.9 percent in services. Again, size seems to matter less, though larger firms do grow more slowly in productivity, particularly in manufacturing. Finally, age has the opposite effect on productivity depending on the industry. In manufacturing, older firms grow more quickly: firms between 21 and 30 years old grow on average 3.4 percent more than firms less than 6 years old. In services, the opposite happens: firms older than 31 years grow on average 3.7 percent more slowly than the youngest group.
Performing the same counterfactual exercise between a Czech manufacturing firm and a Slovenian manufacturing firm again supports the previous results. The average productivity gap between a Czech and Slovenian firm with more than 50 employees in manufacturing is 2.7 percent. However, if considering two firms with the same baseline productivity, this gap falls to 1.8 percent. When limiting the observation to two firms with the same sector specialization, the gap is unaffected (1.7 percent). Finally, if the two firms share the same ownership, size, and age composition, the gap falls to 0.9 percent. The remaining effect is then country specific. Results are available upon request.
VIII.2 EU15
For both manufacturing and services industries, the firm-level characteristics matter most. Excluding firm characteristics from the manufacturing and services models reduces their explanatory power by 22 and 25 percent, respectively. When dropping country fixed-effects the models lose less of their explanatory power: 20 in manufacturing and 13 percent in services. See Appendix IX.
Results of the exclusion exercise from Sample 2 do not differ significantly from those of Sample 1. Again, ownership, size and age are important firm characteristics for productivity. Foreign-affiliated firms grow more quickly: 1.9 percentage points for global headquarters in manufacturing and 2.61 percentage points for services. Size is also important in Western Europe: larger firms grow more rapidly in productivity. Firms that have more than 1,000 employees experienced greater productivity growth than firms with 50 to 249 employees. Again, older firms in service sectors grow more than younger firms; in manufacturing, age is not statistically significant. See Appendix X.
The counterfactual exercise using an Italian and a Finnish manufacturing firm shows very similar results for Sample 2. An average Finnish firm with more than 50 employees grows 2.3 percentage points more rapidly than does a similarly sized Italian firm. Regarding two firms in the same sector, the gap would fall to 2.1 percentage points. Finally, if the two firms were identical in ownership, size, and age, the gap would fall to 1.6 percentage points. The remaining effect is country specific. Country effects may cause differences in productivity growth of up to 9.6 percentage points in manufacturing and 8.4 in services. Again, country performances differ widely across sectors: Norway leads in terms of productivity growth in services, but is among the slowest-improving countries in manufacturing. See Appendix XI. A second and complementary method to evaluate the role of firm characteristics in productivity growth is through a counterfactual exercise comparing how the estimated country dummies change when adding each one of the firm variables: baseline productivity, sector, ownership, size, and age. To implement this, we use a reduced form of Eq. (1). The results are given above for the EU12 and in Appendix XIII for the EU15. For example, if the model includes only country dummies, the average productivity gap between a Czech and a Slovenian manufacturing firm is 6.6 percent. Upon adding baseline productivity, this gap falls to 4.7 percent. Adding sector dummies does not change the result (4.6 percent). When including the ownership and size controls, the gap falls to 3.8 percent, indicating that the Czech Republic has an adverse mix of firm characteristics. The residual difference is country specific. 
